Differential scanning calorimetry of asparate transcarbamoylase and its isolate subunits.
The thermal denaturation of aspartate transcarbamoylas of Escherichia coli was investigated by differential scanning calorimetry. Isolated regulatory and catalytic subunits were heat denatured at 55 and 80 degrees C, respectively. In contrast, the intact enzyme was denatured in two steps. A small endotherm near 73 degrees C was assoicated with denaturation of the regulatory subunits and the major endotherm at 82 degrees C with denaturation of the catalytic subunits. Thus regulatory subunits are stabilized against heat denaturation by more than 17 degrees C when incorporated in the enzyme. Similar conclusions were obtained from measurements of the enthalpy of heat denaturation. Regulatory subunits yielded a much lower value of the enthalpy of denaturation, 1.91 cal/g, than that found for the catalytic subunit, 3.94 cal/g, or typical globular proteins (4 to 6 cal/g). When the regulatory subunits were incorporated into aspartate transcarbamoylase their enthalpy of denaturation was increased 125% (to 4.3 cal/g). The enthalpy of the catalytic subunits in the intact enzyme was increased 38% (enthalpy of denaturation of 5.43 cal/g). Stabilization of the isolated catalytic subunit as well as the intact enzyme was achieved by the addition of the bisubstrate analog N-(phosphonacetyl)-L-aspartate. Similarly the allosteric effectors, CTP and ATP, stabilized the isolated regulatory subunits or those subunits within the intact enzyme. However, the addition of the bisubstrate analog caused a decrease in the enthalpy of denaturation of the regulatory subunits within the enzyme. These results are consistent with other studies of the ligand-promoted conformational changes in the native enzyme.